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FOREWORD 


This final report is submitted in accordance with the require- 
ments of Data Requirement MA-02-G of the Data Procurement Document 
of contract NAS8-29675, as clarified by NASA letters No. PD-TUG- 
C-73-207 dated October 26, 1974, and PD-TUG-C-74-6, dated January 
17, 1974, signed by Robert J. Davies, Study Manager. 

This final report is submitted in thre- volumes: 

• • 

Volume 1 - Overview Presentation 
Volume 2 - Compendium 
Volume 3 - Executive Summary 


iii 



ABSTRACT 


Program plans are established for a storable propellant space 
Tug used to perform high energ orbit transfers from the Space 
Transportation System (STS) Orbiter. The mission model for the 
STS in the 1980 f s is analyzed. Performance and mission require- 
ments are determined. Various flight operations modes are evaluated 
and selected. Subsystems are selected and synthesized into various 
Tug configurations. Program options for these configurations are 
defined, analyzed and selected. Selected program options are 
further defined and optimized, including program requirements. 

Tug vehicle definition, mission accomplishment, ground and flight 
operations, programmatic s and costs. 
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PROGRAMMATICS - GROUND RULES AND ASSUMPTIONS (REVISED) 
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TUG SUMMARY SCHEDULE - REVISED PROGRAM OPTION 2 
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Safety Manageable - We know what t > hazards are, we understand them, we know hew to handle 
them. 


SAFETY OF STORABLE TUG - HOW PROVIDED 
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Tliis , plus the C6W limit checking end PSI to standard Orblter computer interface system 
(hardwire plus logic), leaves the orblter crew virtually free of routine Tug monitoring 
tasks up to the point of manipulator arm deployment. 
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LENGTH VS PERFORMANCE 
OPTION 2 BASELINE DESIGN 
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SUBSEQUENT SELECTED SPACECRAFT DRIVERS 
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MMC has been working in this area using our Space Operations Simulation (SOS) lab, a 
s Ix-degree- of- freedom moving base simulator, for several years. The lab has been employed 
to develop a preliminary technique, visual aids, ranging devices, and docking gear for docking 
to a rotating coning vehicle. 
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